Introduction, results and discussion
Transforming growth factors betas (TGF␤s) are a multifunctional family of cytokines important in tissue repair, inflammation and immunoregulation. 1 In mammals, three TGF␤ isoforms have been identified, TGF␤1, TGF␤2 and TGF␤3, 2 which are encoded by distinct genes. The three TGF␤ isoforms have a long 5′-untranslated region (5′UTR), [3] [4] [5] which is characteristic for several genes involved in regulation of cellular proliferation and appears to play a role in post-transcriptional regulation. 6 We investigated the 5′UTR and exon 1 of TGF␤2 for polymorphisms that may affect its function or expression. Such polymorphisms may be useful in association studies for diseases where TGF␤2 is likely to play a role in pathogenesis.
The polymerase chain reaction (PCR) fragment amplified, included 513-bp of the 5′UTR of the gene and 371 bp of exon 1 (854 to 1750 from the transcription initiation site, GenBank: M87843). SSCP-RFLP analysis of genomic DNA (extracted from EDTA anticoagulated whole blood using the DNAceTM MaxiBlood Purification System, Bioline kit, London, UK) from 48 individuals showed a distinct variation in banding pattern (Figure 1 ). Sequencing on an ABI 377 analyser using the Big-dye sequencing kit (Applied Biosystems, Foster City, CA, USA) revealed two responsible nucleotide variations. Relative to the transcription start site, the first is within the 5′UTR, 1249 1250insACAA [AACAA(ACAA)CAACA] and the second is within exon 1,1629G Ͼ A substitution [TCTCG(C)GCTCG].
Three Caucasoid control groups, from the UK (n = 187), PCR was performed at an initial temperature of 95°C (denaturation temperature) for 2 min, followed by 35 cycle consisting of 1 min at 95°C, 1 min at 59°C, and 1 min at 72°C and finally 5 min extension step at 72°C. Restriction digestion of the PCR amplified products with BsrI endonuclease (4 units) was carried out in 10 l volumes to produce suitable fragments for polymorphism detection by SSCP. Equal volumes of the digested product and denaturing solution (95% formamide, 0.1% bromophenol blue, 0.1% Xylene cyanol) were mixed and heated (to denature double-stranded DNA) at 95°C for 5 min. Electrophoresis was carried using a 6% polyacrylamide gel at 4°C for 4 h. Following electrophoresis the gel was fixed in 50% methanol for 2 h at room temperature. Finally the gel was silver-stained and developed.
Barcelona/Spain (n = 84) and Istanbul/Turkey (n = 90), were genotyped for the 1249 1250insACAA polymorphism. Based on allele frequency, genotype frequencies did not differ significantly from those predicted by Hardy-Weinberg in any of the three populations studied.
Genes and Immunity For the 1249 1250insACAA polymorphism, a new primer set was designed with the forward primer being fluorescently labelled at the 5′end with 6-FAM. The Forward primer is; 5′-TTTTGGAAC-TACTGGCCTTTC-3′ and the Reverse primer is 5′-AGCGCT CAGCACACAGTAGT-3′. PCR was performed under the following conditions: 95°C for 5 min followed by 35 cycles denaturation at 95°C for 1 min, annealing at 56°C for 1 min and extension at 72°C for 1 min. A final extension step was carried out at 72°C for 5 min. Semi-automated analysis for genotyping was performed using a PE Applied Biosystems 377 DNA sequencer with Genescan analysis (version 2.1) and Genotyper software (version 1.1.1) (Applied Biosystems). Aliquots of the fluorescent PCR product were denatured and electrophoresed on 0.2 mm 4% polyacylamide gel run for 2 h at 3000 V and a running temperature of 51°C. Allele sizes were expressed as mobility units and measured by GENES-CAN 2.1 analysis software. ROX 400 size standard was included in every lane (PE Applied Biosystems).
Genotype and allele frequencies in the three different populations are presented in Table 1 . The major-allele frequency for the 5′UTR polymorphism in the three populations was 69-77% and the genotypes and allele frequencies did not vary significantly among the three populations studied. Analysing the sequence with the 1249 1250insACAA polymorphism using the TFSEARCH programme (pdap1. trc.rwcp.or.jp/research/db/TFSEARCH.html) showed an insertion of a potential recognition sequence for hepatocyte nuclear factor 3 beta (HNF-3␤) and Genesis (HFH-2), both of which are members of the Winged Helix family of transcription factors. The conserved region among this family mediates binding to specific DNA sequences having the consensus (A/T)TRTT (G/T)RTTY. Interestingly, members of the family have been implicated in the TGF␤/activin signalling pathway. 7 The three Caucasoid control groups were also genotyped for the 1629GϾA SNP using restriction fragment length polymorphism (RFLP) (Figure 2 ). The polymorphism is found to be rare (1%) in the Spanish and UK populations and not detected in the Turkish control group. Translating the nucleotide sequence with the poly- morphism into amino acid sequence using Expasy Translate tool (expasy.cbr.nrc.ca/tools/dna.html) showed an Arg to His substitution at codon 91 (R91H).
Further analysis is required to verify if the identified polymorphisms are of any significance in TGF␤2 expression and/or function.
